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Attn: The Certificate of Correction Branch 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Re: U.S. Patent No. 
issued: 
Title: 



Inventors: 
Our Docket No.: 



6,992,202 B1 
January 31, 2006 

SINGLE-SOURCE PRECURSORS FOR TERNARY 
CHALCOPYRITE MATERIALS, AND METHODS OF 
MAKING AND USING THE SAME 
Kulbinder K. Banger et al. 
35089US1 



Sir: 



A Certificate of Correction under 35 U.S.C. 254 is hereby requested to correct Patent Office 
printing errors in the above-identified patent. Enclosed herewith is a proposed Certificate of Correction 
(Form No. PTO-1050) and documentation in support of the proposed corrections for consideration. 

It is requested that the Certificate of Correction be completed and mailed at an early date to the 
undersigned attorney of record. 



Respectfully submitted, 



Certificate 

MAY 2 4 2006 



John P. Murtaugh, Reg. No. 34226 ^ COffeCl'lOn 




JPM/ck 

Enclosures: Form PTO/SB/44 



I hereby certify that this correspondence is being deposited 
with the United States Postal Service as first class mail in 
an envelope addressed to: Commissioner for Patents, 
P.O. Box 1450, Alexandria, VA 22313-1450 on the date 
indicated below. 

John P. Murtaugh 

Name of Attorney for Applicant(s) 

Date " Signature of /Attorney 
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 


Claim 1 




Line 21, after "Cu(S(i-C 4 H 9 )" and before " 2 M , please insert --)--. 
Line 21, after "ln(S(i-C 4 H 9 )" and before V» P^ase insert -)--. 
Line 22, after "Cu(Se(i-C 4 H 9 )" and before " 2 ". please insert --)--. 
Line 22, after "ln(Se(i-C 4 H 9 )" and before " 2 ". please insert -)-. 




Claim 22 




Line 17, please delete "soup" and insert therefor -group-. 




Claim 35 




Line 5, please delete "(S: Se)" and insert therefor ~(S:Se)-. 




Claim 36 




Line 8, please delete "alky" and insert therefor -alkyl-. 
Line 1 1 , after "Cu" and before "(", please delete the space. 
Line 12, after "Cu" and before "(", please delete the space. 
Line 13, after "Cu" and before "(", please delete the space. 
Line 14, after "Cu" and before "(", please delete the space. 
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 



Claim 43 r B 

I -R I 

Line 6, please delete " ^mC " and insert therefor - l-^nc^ /M\ 

f K. f R 
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Appl. No. 10/698,118 
Amdt. Dated April 12, 2005 
Reply to Office action of January 19, 2005 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1. (canceled) 

{currently amended) A single source precursor according to claim 1. for the deposition 
of ternary chalcopyrite materials, said single source precursor having a structural formula 
selected from the group consisting of 

R R 



.M" and ^M^ ^M^ 

E X 

R R 



wherein L is a Lewis base that is coordinated to M' via a dative bond. M' is a Group I-B atom, 
M" is a Group III-A atom, E is a Group VI-A atom, X is a Group VII-A atom, and each R is 
individually selected from the group consisting of alkvl. arvl, vinyl, perfluoro alkvl. perfluoro 
arvl. silane. and carbamato groups, said single source precursor excluding 



(P(C^O^CufSe-C 2 HO ? MSe-C 7 HO,L 



{P(C 6 Hs).V ? CufS(t-C4H q )) 7 In(S(/-C4Ho)) 7 1, 



(PrC^y CTSeO-Cd l^ ^ 



(P(GJfr)j) z Aef C1¥SC (OlCH^InfSC (O) CH^l, 



(proH f v 2 Agf cnrsc ipj a H OMsc (oi oho?i. 



{PjC^ai 2 Aef SC (01 CH0 2 In(SC {0} CH0 ? 1. 



(PfCgHOah CufSC {Q)C fiHs) 2 In(SC (OIQHsVI, 



(Pf OHO^z Cuf SC (Q)Q Hs) 2 Ga(SC (01 QH0 ? 1, 



(PfOHj-M ? Ag(SC (01 C gH ^GafSC (O) C ^H O?!, and 



{PjCsH^} 2 Agf SC (O) CH^ 2 Ga(SC (O) CH^l . 



Appl. No. 10/698,118 

Amdt. Dated April 12,2005 

Reply to Office action of January 1 9, 2005 

)"\ 18. (original) A single source precursor according to claim 16, said single source 
precursor being effective to yield a ternary chalcopyrite material having a band gap of about 1.5 
eV between a conduction band and a valence band thereof. (/ 

MS. (original) A single source precursor according to claim 18, said ternary chalcopyrite 
material being CuInS2. J 

20. (original) A single source precursor according to claim 16, said single source 
precursor being effective to yield a ternary chalcopyrite material having a band gap of about 2 
eV between a conduction band and a valence band thereof. 



21. (original) A single source precursor according to claim 20, said ternary chalcopyrite 
material being CuGaS2. j 

22. (original) A single source precursor according to claim 16, said single source 
precursor being effective to yield a ternary chalcopyrite material having a band gap of 1 .5-2 eV 
between a conduction band and a valence band thereof, said ternary chalcopyrite material being 
Cu(In:Ga)(S:Se) 2 . 

V^W ;^ 23? (currently amended) A single source precursor according to claim l,J brthe 

C 1 * deposition of ternary chalcopyrite materials, said single source precursor having a structural 
formula selected from the group consisting of 



R 



R 



\T ^ \T ^R 



R 

wherein L is a Lewis base that is coordinated to M' via a dative bond, M' is a Group I-B atom, 
M" is a Group III- A atom, E is a Group VI-A atom, X is a Group VII-A atom, and each R is 
individually selected from the^ip^onsisting of alkyl, aryl. vinvl, perfluoro alkyl, perfluoro 
aryl, silane, and carbamato groups . / 
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wherein L is a Lewis base that is coordinated to M' via a dative bond, NT is a Group I-B atom, 
M" is a Group III-A atom. E is a Group VI-A atom, X is a Group VII- A atom, and each R is 
individually selected from the group consisting of alkvl arvl vinvL perfluoro alkvl, perfluoro 
arvl silane, and carbamato groups , ^ 

31. (original) A single source precursor according to claim 30, said single source 
precursor being effective to yield a I-III-VI2 ternary chalcopyrite material upon heating or 
pyrolysis of said single source precursor at a temperature less than about 500°C. J 

32. (original) A single source precursor according to claim 30, said single source 
precursor being effective to yield a ternary chalcopyrite material having a band gap of about 1 .5 
eV between a conduction band and a valence band thereof. J 

33. (original) A single source precursor according to claim 32, said ternary chalcopyrite 
material being CuInS 2 . 



34. (original) A single source precursor according to claim 30, said single source 
precursor being effective to yield a ternary chalcopyrite material having a band gap of about 2- 
2.4 eV between a conduction band and a valence band thereof. " 



35. (original) A single source precursor according to claim 34, said ternary chalcopyrite 
material being CuGaS2. 



jsjX u \^§^(6riginal) A single source precursor according to claim 30, said single source 



C 'y precursor being effective to yield a ternary chalcopyrite material having a band gap of 1 .5-2 eV 
between a conduction band and a valence band thereof, said ternary chalcopyrite material being 

Cu(In:Ga)^p| 2 . 4 

;^f3(currently amended) A single source precurso r according to claim 1 , having three E R 
groups for the deposition of ternary chalcopvrite materials, said single source precursor having j 
<2(j, the empirical formula [ (L)nMYERUXyR) z M"L wherein x is 3. x+v+z=4. n is greater than or 
equal to 1, L is a Lewis base that is coordinated to M' via a dative bond, M' is a Group I-B atom, 

11 
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Reply to Office action of January 19, 2005 

M" is a Group III-A atom, E is a Group VI-A atom, X is a Group VII-A atom, and each R is 
individually selected from the group consisting ofilM^arvl vinyl perfluoro alkvl perfluoro 
arvl silane. and carbamate groups, said single source precursor excluding 
r(P(C .H^) ^S-C7 H.)7 ln(S-C ? Hs)9l * 
r (P(C .H0.} f^Se-C7 H09 lnrSe>C9Hs)7l. y 

r (Pf Sef i-C ^2 lnf Sef lC^M J 

r (PfC gHO^ \ 7 Ag(Cl¥SC (01 CH3MSC IP) CHO,L ' 
r iPf GjHO? j . AgfCWSC {0} G fl OMSC [Oj Cdfrbl y 
rfP(Gfl 5 M? Ag^ *' 
UPl£6H ^AR(SC{0}C^ )2ln(SC{0}C^^ ' 
UP(QH ^Cu(S^ 

r (Pf C gHOi) ? Cuf SC (01 Q H^ Ga(SC { 01 C*H0?1 
[ (P(C *H^i 2 Ag(SC (Oia HO ? Ga(SC (0) C gH 0 2 1. and 
r (Pf C gHO 3 > ? Aef SC {0} CH^Gaf SC 1 01 CH^I . ^ 

38. (original) A single source precursor for the deposition of ternary chalcopyrite 
materials, said single source precursor being a liquid at room temperature and being effective to 
yield a ternary chalcopyrite material upon heating or pyrolysis thereof. 

39. (original) A single source precursor according to claim 38, said single source 
precursor being effective to yield a I-III-VI 2 ternary chalcopyrite material upon heating or 
pyrolysis of said single source precursor at a temperature less than about 500°C. ^ 

40. (currently amended) A method of depositing ternary chalcopyrite materials 
comprising the steps of: 

a) providing a first single source precursor for said ternary chalcopyrite material, said 
first single source precursor having the empirical formula [{L} n M 5 (ER) x (X) y (R) 2 M" ], wherein x 
is 1-4, x+y+z=4, n is greater than or equal to 1, L is a Lewis base that is coordinated to M' via a 
dative bond, M' is a Group I-B atom, M" is a Group III-A atom, E is a Group VI-A atom, X is a 
Group VII-A atom, and each R is individually selected from the group consisting of alkyl, aryl, 
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42. (original) A method according to claim 40, said single source precursor having a 
structural formula selected from the group consisting of 




43. (original) A method according to claim 40, said single source precursor having a 
structural formula selected from the group consisting of 



R 




\p:£:(original) A method according to claim 40, said single source precursor having a 
structural formula selected from the group consisting of 



R 




45. (original) A method according to claim 40, said single source precursor having three 
E-R groups. f 



14 



